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gelatine 2 ft. from wus should check those dlscuseions
which we foolishly carry on over the wounds we infllct.

All my hospital .transplantations are treated as out-
patients, and return to their homes on the day of operation,
and no difficulties of any kind arise therefrom, ‘

With the limited time at my disposal, I have thought it
Lest not to discuss Individual operations nor to dwell upon
statistice. I have preferred to lay before you certain prin-
clples which I hope may prove useful.. Both arthrodesis
and -tendon transplantation are, if properly appreciated
and applied, valued surgical assete. They give us an
interest and encouragement in our treatment of paralytics
which we sorely needed. Failures, and we are bound to
experience many, should prove our welcome counsellors,

and we should be unsparing of our efforts to learn from
them all we can.

THE MOST ANCIENT SPLINTS.
BY

&. ELLIOT SMITH, M.A.CaNTAB,,M.D.,Ca.M.8¥D,, F.R S,

PROFESSOR OF ANATOMY, THE ¥GYPTIAN GOVERNMENT
SCHOOL OF MEDICINE, KASR-EL-AINY, CA1RO,

' [WirE SPROIAL PLATE ]

Ir is a well-known fact that among the anclent Egyptians
excellent results: were often obtained in the treatment of
fractured bones, but 1t has never been explained what
measures ' the archaic surgeons adopted to secure this
succers in the practice of their art. :

I have been fortunate enough to have had the oppor-
tunity of exandlning two sets of splints which had- been
applied to fractured limbs almost at the dawn of Egyptian
history—roughly, about five thousand years ago. These
are cerfainly the oldest splints wbhich have come to light
in any part of the world, and, with the exception of flint
knives used for circumecision* in Egypt in prehistoric
times, they are the earllest surgical appliances ever
discovered. -

These interesting objects were found by the Hearst
Egyptian Expedition: of the University of California in
charge of Dr. George A. Reisner. The enlightened
generosity of Mre, Phcebe Hearst, the great benéfactor of
that institution, has enabled Dr. Reisner to make scien-
tific: investigation rather than the mere collecting of
museum exhlbits the paramount object of the work of
the expedition ; and to the thoroughness with which this
alm has been pursued we are indebted for the discovery
of these'splinte, which throw a new light on the early
history of surgery. ’ T i :

Daring the progress of the Hearst;Expedition’s work at
Naga-ed-dér (about 100 miles north of Luxor), Mr. A. C.
Mace excavated a cemetery of rock-cut tombs made in
the tlme of the fifth dynasty.t In these tombs were
found the two sets of splints which form the subject of
these notes. «

By one of those curlous coincidences which occur at
times in -the experience of every one who systematically
examines large series of epecimens, both of these sets of
splints—the only known splints that had been apvolied to
living{ patients earller than the Christlan era§—were

* In my examination of the bodies found in the prehistoric ceme-

tiry at Naga-ed-dér (Hearst Expedition’s excavations), I found that
all the men were circumcised. In a tomb of the ancient empire at
Sakkara, the operation of circumcision is represented in a series of
wall pictures ; the surgeon .is using a flint knife. Although it is not
possible to say with certainty that any particular knife found in an
archaic tomb hes actually been used for surgical purposes, it i3 safe
to say that some of them were intended for such a use.
«- 1 There are still great discrepancies in-the estimates of the dates of
these ancient Egyptian dynasties.  Professor Breasted, following the
Berlin :chool of archaeologists (which reduces the periods of time to
4he lowest possible figure), gives the date of the fifth dynasty as 2730-
2625 B.C. Professor Flinders Petrie gives the date as 3721-3503 B c.
Even if we adopt the lowest estimate of age, these splints are more
4¢han 4,500 years old. ‘ S ! :

1 I'have described (Report on the Unrolling of the Mummies of the
Kings Siptah, Seti II, Rameses IV, Rameses V, and Rameses VI,
Euitletin de UInstitut Egypiien, 8e. Bérie, T. 1, 1907, p. 49) a set of splints
-appliéd to the right forearm of King 8iptah of the nineteenth dynasty,
which had been broken: by plunderers of his mummy long after his
death and was set with splints by the t‘Iﬁriests of the twenty-first
dynasty, who rewrapped his body, which the robbers had stripped.

$ I have described sets of splints found on the two forearms of a
girl of the sarly Christian period (perhaps seventh century). See the
first Bulletin of the Archaeologicat Survey of Nubia, 1908. Mr., Mace
tells me that in an early Christian cemetery at naga-ed-dér, excavated

by the Rearst Expedition, hé found.a fractured patella set with
‘splints. This {8 nowin one of a large series of boxes (in the Anatomi-

cal AMluseum of the Cairo 8chool of Medicine) which have not yet been
anpacked,

found at the same time.and In one cemetery. These
sets of splints have been in the. Anatomical Museum .of
the Cairo School.of Medicine for the last five years, and,.
although they.have been seen by innuwmerable visitors, no
account of them has ever been .published, because it was
our intention to reserve the description of them for the
reports of the Hearst Expedition’s work, But at the
urgent recommendation of Mr. Edmund Owen I have
sought and, obtained permission from Dr. Relener to
publish these notes and photographs now.

Mr. Mace’s photographs showing the condition of the
two tombs from which these splints came will be pub-
lished in the Hearst Expedition’s Reports, and one of
these showing the splints themselves ¢n sitw is reproduced
here to illustrate the exact position in which they were
found (Fig. 1). One of the sets of splints I replaced in the
exact position in which they were found (and. photographed
by Mr. Mace)-for the purpose of taking the photograph
reproduced here as Fig. 2. In the case of the second set of
splints their linen wrappings have become go stiff and
brittle after five years in & museum show-case that they
cannot be put into their original places without damaging
the bandages, The manner in which they are shown in

.Fig. 3, however, 1s perhaps more instructive. It shows

the position of the bones in relation to the splints and 1t
is easy to imagine the exact appearance of the supporting
pieces of bark when they were put together to form a tube.
around the damaged limb. .

i

SPLINTS APPLIED TO A COMPOUND FRACTURE OF THE
; . -FEMUR,

This caze Is the fracture of the shaft of the right femur
almost exactly, at its mid-polnt; the subject was & girl
about 14 years of age. A piece of bone 52 mm. long and
13 mm. wide had been detached from the back of the
shatt at the seat of the fracture (Fig. 4). As this was
missing and also for other reasons to be mentioned later
the fracture must have been compound. :

The broken 1imb was set with foar splints passing from
just above the fracture to a point well below the knee
(Figs. 2and 3). Each consisted of a rough, slénder strip
of wood, which ‘'had been wrapped up by means of a
carefully-applied linen bandage (Fig. 5, B) before belng fixed
to the limb, The splints were held in position by means of
two bandages, each tled in a reef knot (Figs. 2, 3, and 5, 4),
one above and the other below the knee, As the result of
a natural process of decomposition and, even to a greater
degree, of the damage done by Insects, the great pact of
the linen bandages has disappeared, and even what 18 left
of them 1s In a very much disintegrated condition aqd is
very fraglle, Bufficlent remains, however, to indicate
exactly what had been done by the surgeon to prepare and
apply the gplints.. The most important and most carefully
prepared splint was applied to the antero-mesial aspect of
the limb (Fig. 2; in Fig. 3 it 1s to the right side of the
bone). It consists of a rough strip of wood, which has been
sawn or roughly shaped with an adze, but not planed. It
is 40.3 em. (about 1 ft. 4 in) in length, 29 cm. (about
14 In) in width, and 7 mm, (about I in.) in thickness.
Only 7.2 cm. (less than 3 in ) of this eptint was above the
geat of the fracture, but 16 cm. of its length was below the
knee, . -

It was carefully wrapped In two layers of linen
bandage, wound obliquely around the wood In such a
manner that the direction of the obliguity of the super-
ficial .layer was at right angles to that of the deeper
layer (Fig. 5,8). The bandage is 36 cm. (about 1} in.)
broad, and is composed. of somewhat loosely and
irregularly-woven threads, of which there are 14 per cm.
in the warp and 32 in the woof. )

A short distance below the site of the fracture there is
a large pad of linen, 8 cm. long and 3 1 cm., thick, atiached
to this gplint; its upper border is 9 cm. from the upper
end of the splint (Figse. 2 and 3). This pad is composed
for the most part of a bandage, wound ina circular manner
around the splint, but on its inner aspect there is an
unattached sheet of linen, folded to form an oblong mass
(55 X 35 mm.). - ' . .

The femoral surface of this pad 1s discolomied by a
rust-like staln, which my omsm Investigations, and

.especially. the large reries ol exact observations made

Dby Mr. Frederlec Wocd Jones, M.B., my :collaborator in the
anthropological work in Nubis, enable me to recognize as
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blood.* &The sarface of the shalft of the femur from the
seat of the fracture as far down as the centre of this pad
exhibits similar evidence of blood stalning.

That such stalas should last is very surprising, seeing
that my colleague, Profeasor W. A, Schmidt, 1s unable to
obtaln any chemlcal or blological reaction of blood from
these specimens or in any samples of blood stalning more
than 250 years old.! The circumstances in which Mr.
‘Wood Jones and I have found these stalns in several
hundred cases prove that they are undoubtedly blood.
Professor Schmidt and Mr. W. M, Colles have obtaincd
iron from such stalns, and they tell me that even after the
complefe disintegration of blood the Iron left will persist
and stain the bones and other structures.

These circamstances go to prove that the fracture was a
compound one, and that the pad on the antero-mesial
splint was placed on the wound. =

The posterc-mesial splint (Flg. 3, on the extreme right)
{s a rough strip of unsawn and unplaned wood, which is
rendered still more irregular by several small knots, It
is the same length as the splint already described, 27 mm,
wide, aud has a maximum thick-
ness of 9 mm, It Is wrapped In
linen like the rest.

The antero-lateral splint (Figs. 2
and 3) resembles the antero mesial
in shape and size. It was roughly
shaped by means of an adze. In
{ts - present state this splint is
broken acroes at the place where 1t
rested on the external condyle of
the femur (Fig. 2). This probably
occurred at the time the skeleton
collapsed after the decomposition
of the flesh; the fragile, worm-
eaten plece of wood dropped on
the femur, while the weight of a
mass of tomb clothes would fall on
its two ends, thus snapping {it.
This strip of wosd was wrapped like
the others.

The postero-lateral splint (Fig. 3,
the extreme left) 1s a very roughly
split plece of irregularly knotted
wood, 36cm. lorg and 22mm,
wide. It was . wrapped like the
others.

Death must have occurred very
soon after the damage was inflicted
on the limb, for there is no evidence
of any Inflammatory or healing
reaction on the broken bone except
a very slight roughness on the
anterior surface of the lower frag-
ment. .

That these splints must have
been quite useless as a. support to

sticking to the brokea surface of the bone, and extends
into its medullary cavity. A complete tube of splinting
lavested the damaged 1lmb from a point about an inch
below the upper end ot the radius as far as and partly
Including the wrist-joint.” This tabe consisted of three
pleces of rough bark (probably acacis) and a bundle of
straws of coarse grass (Fig. 7).

The broken arm was probably treated in the following
mangper: The wound was plugged with the vegetable
fibre to which I have already referred. Then the forearm
was Invested with a bandage, 76 mm. (legs than 3% in.)
wide, composed of linen of & much finer mesh (warp 22
and woof 35 threads per centimetre) and more closely-
woven than that used in the other case. Small fragments
of bandage still adherent to the bark seem to show that
these splints were wrapped in linen, like those applied to
the thigh, but there is not sufficient left to exhibit their
arrangement. The splints have a natural curve, which
must have adapted. itselt accurately to the form of the
limb. Two of the pleces of bark were of the same size—
26 cm. (about 104 in.) long and 22 mm, broad (measured
wlthout allowing for the curve)—
but the third splint was consider-
ably shorter (19.5 cm.). When these
three splints had been applied, a
gap, 26 mm. wide, was left between
two of them behind the ulna, This
space was then filled in with a
bundle - of coarse grass, placed
directly upon the bandage investing
the arm (Fig, 7). Then & broad
sheet of linen, reaching from the
upper ends of the splints as far as
the wrist, was wrapped around the
complete tube of splinting, and
then two tapes, each 18 mm.
wide, composed of a folded band-
age, were applled and presumably
tied around the whole investment
of the Hmb,

Death occurred  soon after the
infliction of the injury,becauce there
is no sign of any healing process.

As an effectlve support to the
broken bone, these splints present
a marked contrast to those found
on the thigh, and the examination
of the excellent resnlts obtained In
the treatment of the large series of
healed . fractures - of the forearm -
which I have studied, shows that
the messures - adopted by the
ancient Egyptlan. surgeon admir-
ably served their intended purpose.
I have seen only one case of long-
standing ununited fracture of the
ulna; and, in gpiteof the fact that
a certain proportion of the. cases of

the broken bone or as a restraint on
the tendency of the thigh muscles
to shorten the limb, 18 obvious at a
glance, Their only purpose could
have been to fix the knee-joint,
and by that means to ensure some degree of rest to the
damaged member, -

The examination of a serles ol healed fractures of the
femur obtained from ancient Egyptlan. tombs shows—
what in fact we might have anticipated from a study of
these splints—that as a rmle there is considerable
shortening, displaéement of the fragments, and an
excesslve development of callas,

A
Fig. 5.—A, Kuot in bandage tied around the

splints.
bandages.

SPLIRTS APPLIED TO A COMPOUKRD FRACTURE OF THE
. : FOREARM.

In this case there is a fracture of both bones of the left
forearm at about 1ts mid-point, the ulna being broken a
little below and the radius a little above the middle. of
thelr respective shafts (Fig. 6). The iracture was certainly
compound, because there is a pad o! blood stained
vegetable fibre (probably obtained from the date valm)
still adherent to the upper fragment of the ulna (Fig. 7)
and bandages ; this was evidently pushed into the wound
to stanch the bleeding; some of this palm fibre is still

- *Appended to the present communication there-is a report by Mr.
Wood - Jones on the subject of blood stains on ancient bones.~ .

B, Part of the postero-mesial- splint,
to show the manner of covering the woo

fracture (always due to direct vio-
lence) must have been compound,
only one of my series (of more
than 100 examples) shows .any
signs of suppuration- havivg occurred. Even In - pre-
historlc times fracture of the ulna alone usually
healed with little or no displacement or shortening,

with

and with a remarkably small development of callus, but

in such cases the undamaged radius may have falfilled
the fanctions of a splint. In a case of fracture (Fig. 8)
of both bones of the forearm recently found in a very
early prehistoric cemetery in Nubia (see Wood Jones’s
report in the second Bulletin of the Archaeological
Survey of Nubia) there is not only conslderable displace-
ment of both broken bones, but also evidence which
gseems to indlcate that the fractures remained ununited
for some time before eventually healing. Whether or not
splints were used in prehistoric times in Egypt 18 a
question we cannot answer with certainty; but it s safe to
say that no such splints as I have described in thls com-
munication could have been used in the cage to which I
have just referred, for it exhlbits in its displacement, de-

Jayed union,and its outgrowth of callus all the rigns which

Sir Willlam Macewen has taught us to associate with frce
mobility combined with tearing of the perlostenm.? -
Fracture of the forearm—ais a rule the left ulna, but
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often both bones, and sometimes in both arms—has
always- been exceedingly common in Egypt in com-
parisen’ with' the incldence of other fractures. This
is true of every period from the earliest known pre-
historlc times up till the present. The Egyptians have
always Indalged in fencing, both as an amusement
and also as a serlous method of attack; for both purposes
they use the saboot, a very thick, heavy stick about 5 ft.
long, which many Egyptian peasants habitually carry.
No doubt: the great majority of these fractures of the
‘foresrm were inflicted while the victim, with upraised
arm, was defending himselt or herself; for a considerable
number of women, especially In prehistoric times, have
sufféred from this injury. In the Anatomical Museum in
the Calro School of Medicine there is an example of such
a fracture of the left' forearm in a girl of the time of the
twenty-sixth dynasty (about 600 B.0.),whose bodily remains
bear distinct traces, not only of the manner in which the
injury was inflicted, but also of a possible reason for the
fatal attack- whichrhad been made upon her. She was a young
woman less than 20 years of age and in the sixth month

Fig. 3.—Diagram to show the opening of the sutures at the base of
the skull. (Illustrating Dr. Wood Jones’s paper, p. 736.)
of pregnancy; just when her condition was making itself
evident she was murgered by a serles of blows, one on
‘the leff forearm, another on the left shoulder breaking
-thre acromion process, and others; the fital blows, smashing
the left side of the jaw, face, and cranium.* There Is,
‘perhaps, no such common motive for murder in Egypt at
‘the present day as the discovery by afather or brother of
‘@elinquency on the part of a daughter or sister. This
‘cage seems to have been an anclent instance of a drama of
dally.occurrence in Egypt to-day.

There i3 one curious feature common to both sets of
-splints deseribed ‘in this communication, and that is,

‘unlike the general usage of modern European surgeons, -

the old Egyptian employed more than two splints, In
-other words, he endeavoured to form a protective casing
.around the damaged limb to guard it against injury from
-outeide rather than to hold the fragments of bone rigidly
dn position, and so avold the greater danger of damage
‘from within. It is a striking testimony to the stability of
‘this:idea, as well as of the extreme conservatism of the
-Bgyptian, that three thousand years later. he was using
-exaot]ly ‘the same form of appliance.. I have recently

deseribed sets of splints found around the: broken forearms -

‘of & young Chriétian worhian, who was buried on an island
near Philae in the 7th century A p.2- Five rough woodén
splints were applled around one of these damaged imbs.

In the year 1903 an expedition was sent by the Egyptian
Ministry of Pablic Works:to Lake Tsana in Abyassinia.
On 1its return Mr, Hayes, the Medical Officer to the
Expedition, told me that when they crossed into Abyssinia
‘patients flocked to him from all the surrounding country;
among them was a man wearing splints on a broken
‘forearm which resembled those used in Egypt five
thousand years before.}

Gorgy effendi Sobhy, Demonstrator of Anatomy in my
‘departmenit, tells me that the use of such splints as I have
described In these notes 1s still widely prevalent in Egypt,
although'the rapid increase in the number of medical men
ttained by Earopean methods and In accordance with
‘Western ideas, and also. the improvement in the educa-

‘* I unrolied this mummy two years ago in the presence of Sir A. W.
-8impson, Emeritus Professor of Midgwuery in the University of
Edinburpih.» Before we had any idea as to what was about to be
revealed I told Professor 8impson, in answer to his query, that I had
‘dever sesn the mummy of a pregnant woman.,

t Unfortunately these splints were not broughs. away from
ﬂyssinh,i and I have only \he verbal account of tgem given me by

b ; who at that time had nefther seen nor heard of the ancient
splints in the museum of my department,

:t'on' of the village barber-surgeons, threaten the extinc-
iion of this form of splint, which has been In vogue here
or the past five thousand years, He informs me that
most of the barbers, when they do not refer: cases of -frac-
ture to a medical prattitioner, make use of a pair of
splints after the European model ; but in most villages
there are old women ready to take upon themselves the
treatment of fractures. They make a kind of mat of a
number of 'pleces of palm-stick (the axis-of theleatof a
date palm) lald side by side, and wrap the broken limb in
this, g0 as to form a tube around it like that found in the
second case described above. Dr. Gorgy tells-me that
there is a much-venerated relic of an early Christlan monk
in one of the churches of Old Cairo with such a splint in
position on a broken arm.
The modern Egyptian bonesetter uses the same type of

I

Fig 4 —Fracture of the skull in which a rounded fragment was

found inside the cranial cavity.
paper, p. 136.)

splint, but very ofien he utes a series of strips of rough
wood instead of palm stidks,
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(Nlustrating Lr. Wood Jones's

THE POST-MORTEM STAINING OF BONE
PRODUCED BY THE ANTE-MORTEM
SHEDDING. OF BLOOD.*

By FREDERIC WOOD JONES, M.B.LoxNb.

[WireH SPECIAL PLATE,]
Ix 1905, when Dr. Elliot Smith was engaged on the work

-of- unwrapping the royal mummies at the Cairo Museum,

he discovered In the body of Rameses V an ante-mortems

‘wound ot the skull, and around the wound he saw and

described * a wide area of dlscoloration.”! Although from
this discoldération Professor W. A, Schmidt was unable to
obtain any blood reactions, there is practically no doubt.
that it was in reality due to blood. The blood that causes
the stalning is only to be identified by blood tests for a
certain lengthy perlod after its shedding, and 250 years is
‘the limit of age of blood stains from which -positive ‘reac-
tlons have been obtained. It is therefore not surprising
that the blood of Rameses V failed to show the blood
reactions.

'In the anthropologle¢al work of the Egyptian Government
Archaeological Survey of Nubia, Dr. Elliot Smith and ¥
have come to recognize that, though the stains of aneient
blood may not be amenable to laboratory treatment, stilk
they are, none the less, signs of the utmost importanee in
the diagnosis of ante-mortem wounding, even in the most

* An account of the circumstances which have made sach an inves-
tigation as this possible will be found in the first Bulletin of the
Archaeological Survey of Nubia. This note is .published with the:per-
mission of the Egyptian Ministry of Finance and Captain H. G.
Lyons, F.R 8., Director-General of the S8urvey Department, under
‘whose direction the Archaeological Svrvey of the country to be
flooded, when the Assouan dam-is raised.is-being- carried out. For
the determination of the age of the materials used in‘this fnvesti

tion I am indebted to . Dr, George A. Reisner, who.condnoted: 'all 4w
excavations and the archaeological work of the expedition.
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TO ILLUSTRATE DR. G. ELLIOT SMITH’S PAPER ON ANCIENT SPLINTS.

i A g T
Fig.e 7— he up er fragnent of . th ulpa with a mass of palm fibre’
heting to it n the right, one of *thg*]ga.‘rﬁ‘“ lints with blood-stained
g e ering to its ]ingn Wra f? ng ;. on:the left, one end of the
undle ‘of grass reeds seen from -beh No the 1inen bothin front of

snd behm the reeds.

Fig. 1.—Photograph by Mr. Mace_ of spllnts as found in sttu
in the tomb.

Note the blood-stained

Fig. 4,—The broken femur ' : Fig. 6.—Fracture of left forea.rm set with bark splints.
seen from behind, showing mass of vegetable fibre adhering to the ulna
oss of substance.
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TO ILLUSTRATE DR. G. ELLIOT. SMITH’S.PAPER ON ANCIENT SPLINTS.

e

'Flg. 3.,—The same splints removed and /placed alongside the broken ferﬁur. Note Fig. 2.—A set of ancient Egyptian (6th" d. nast&)
the pad on the splint to the right of the femur, splints in position around a fractured femur.

Fig. 8.—An example of vicious union after fracture of the forearm in a prehistoric Egyptian.



